We consider the dip-peak structures in the J=0 partial wave amplitudes for processes γγ → W + W − and γγ, gg → tt taking into account the corresponding Born term process and the rescattering process where the intermediate state is rescattered through the exchange of Higgs resonance state in the direct channel.
In practice,the dip may be washed out by the part of the amplitude with the particles off-shell, other particles produced and rescattered into the desired final state (including other polarizations of the final state particles), and even contributions from other particles than the final state particles to Γ. Our goal in this note is to consider a few simple reactions in the Standard Model and check to what extent a dip will manifest itself in the partial wave amplitude. We choose to work directly with the J=0 partial wave amplitude, since the interference effect should show up most prominently in partial wave amplitudes.
As a definite, and uncomplicated example consider again γγ → W + W − . First take only the Goldstone boson part of the W s, γγ → χ + χ − and work in the ξ = 1 gauge where m χ = M W . The Born J = 0 amplitude is
where β is the χ velocity,
effect of replacing the square bracket in (2) and (4) by
Also we must use the full H width in the denominator of (4), Γ H→W W + Γ H→ZZ (we are ignoring the top quark at this point in the discussion) and multiply (4) by
2 H for the longitudinal polarization vectors. This is shown as the curve-b in Fig. 2 . Although there is a vague resemblance in the overall dip-peak structures for the γγ → χχ the dip has disappeared completely in γγ → W L W L . Now include the top quark by including it in the Higg's width
and including it in the loop which connects γγ to H. This means replacing the square bracket in (2) and (4) not just by (6) but by (6) plus
where the charge of the top quark is e t = 2/3, the number of colors, N c , is 3 and I t is given by (3) with β replaced by
The effect of the top is shown in Fig. 3 . The dip has reappeared for all m t values as long as m H is not too large. [6] Notice that beyond the tree level , diagrams which have been included are only those which involve one-triangular loop followed by the rescattering through the exchange of the direct channel Higgs resonance. This is a reasonable approximation near 2 In Ref. 6 , the interference effects between resonant and nonresonant amplitude for γγ → W + W − process is also investigated. Our expressions of this process agree with their expressions at resonance energy. But there are differences at off-shell values due to the fact that some m 2 H factors in our expressions are replaced by s in theirs. For an off-shell Higgs the expression for the loop given in Eq. (6) is not unique. These differences presumably reflect a different choice of gauge. We work in the R ξ gauge where the couplings of the Goldstone bosons depend on m H ; in the unitary gauge, for example, m H does not appear. (1 + β)
Thus the relative magnitudes of the J = 0 Born terms for ++ : LL : −− polarized final W 's are 1 :
while the final state Higgs interaction for these polarizations goes as 1 : 
where β was called β t above. For gluons of equal color the J = 0 Born terms are also given by (12) and (13) 5a, 5b and 5c respectively. In each figure the Higgs mass is taken to be 500, 600, or 800 GeV. The gg process has big dips with small peaks (curves b, d and f), while the γγ process has the reverse (curves a, c and e). Because (12) and (13) amplitude the total cross section for gg → tt will have a dip, except for m H very near threshold [7] . Similar results hold for other top masses.
A final word of caution is in order here. We have discussed the behavior of the square of the J=0 partial wave amplitude for various processes. As alluded to earlier, the partial wave amplitude behavior gives the most prominent display of the interference effect. On the other hand, at the cross section level, due to the contribution of the Born term to other partial waves, the magnitude of the interference effect compared to that at the partial wave amplitude level is expected to be greatly reduced. We refer the reader to, for examples Refs 4, 6 and 7, for typical suppressions involved. Reference 7 seems to show that th struture is potentially observable at CERN Large Hadron
Collider.
In conclusion we find that near the Higgs resonance region, the dip structure which appears in one piece of the Goldstone boson production contribution shows up as more 
